The four stable conformers of 2-methoxyethanol, CH 3 O-CH 2 -CH 2 -OH (tgg H , ggg H , ttg and ttt) are studied by ab initio calculations using the SCRF theory and the SCI-PCModel to assess solvent effects on the structure and vibrational spectra of this compound. Full geometry optimizations were carried out at the B3LYP/6-311ϩG(3df,2df,2p)//B3LYP/6-31G(d) level, and normal mode calculations were performed within the harmonic approximation using the B3LYP/6-31G(d) derived force fields. The solvent, herein represented by a polarizable continuum with a defined dielectric constant, is found to affect significantly the geometry and dipole moment of the individual solute conformers. In addition, the results seem to suggest that the intramolecular H-bond type of interactions, which occur for tgg H and ggg H , tend to attenuate the solvent influence. In turn, the conformers which do not exhibit intramolecular H-bond interactions, ttg and ttt, exhibit a stronger solvent influence as revealed mainly by structural and electrostatic changes affecting both the ether O atom and the hydroxyl group. ᭧
Introduction
2-Methoxyethanol (CH 3 OCH 2 CH 2 OH, hereafter abbreviated as 2ME) has three important conformational degrees of freedom involving the CO-CC, OC-CO and CC-OH dihedral angles. The two more stable conformations of this molecule, tgg H and ggg H , owe most of their stability to a conjugation of conformational preferences about these dihedral angles, the occurrence of an intramolecular O … H-O hydrogen bond interaction, and H … H steric repulsive interactions. For the isolated molecule situation, tgg H has been found to be more stable than ggg H [1] [2] [3] . For none of the above mentioned rotors (CO-CC, OC-CO and CC-OH) does the 2ME molecule act rigidly, as the skeletal bond angles and the dihedral angles change appreciably with conformation.
In the liquid phase, FTIR and Raman spectra of 2ME show features ascribed to different degrees of aggregation through intermolecular hydrogen bonding [1] . In particular, the formation of stable intermolecular hydrogen bonded dimers is thought to play a role on the structure and dynamics of 2ME in the liquid phase [4] .
In the present work, non-specific interactions between the solute molecule, as represented by each of the 2ME conformers, and the solvent, as Table 1 Structural values and non-scaled vibrational frequencies (cm represented by a polarizable continuum with a particular dielectric constant, are considered within the scope of the Self Consistent Reaction Field (SCRF) theory, using the Self Consistent Isodensity Polarizable Continuum Model (SCI-PCM). The main question addressed in this work is ''to what extent is the solvent as a continuum affecting the relative stability, structure and vibrational frequencies of the 2ME conformers?''. In particular, ''what is the solvent influence on the intramolecular hydrogen bond interactions in some of the 2ME conformers (tgg H and ggg H )?''. These questions will be herein addressed within the framework of Density Functional theory, at the B3LYP/6-311ϩG(3df,2df,2p)//(B3LYP/6-31G(d) level of calculation, with the normal mode calculations being performed within the harmonic approximation, using the B3LYP/6-31G(d) derived force fields. In having selected 2ME as the solute system, it is understood that 2ME is a particularly good model system for assessing solvent effects, mainly because some of its conformers are stabilized by intramolecular hydrogen bond type of interactions.
Computational methods
Each one of the 2ME conformers herein considered is identified by a three-letter acronym specifying the CO-CC, OC-CO and CC-OH axes as trans (t), ϩ gauche (g) or Ϫ gauche (g H ) arrangements. For the identification of the atoms in structural parameters, a left-to-right order of the italicized atomic symbols in C(H 3 )OC(H 2 )C(H 2 )OH is adopted.
Ab initio calculations were carried out at the B3LYP/6-311ϩG(3df,2df,2p)//B3LYP(6-31G(d) level, within the framework of SCRF (Self-Consistent Reaction Field) theory, using the SCI-PCModel (Self-Consistent Isodensity Polarized Continuum Model) [5, 6] . The GAUSSIAN 94W program package [7] was used in the calculations. Specific interactions between 2ME and the solvent molecules were not considered in this study, since the solvent is represented by a polarizable continuum with a particular dielectric constant, e . The absolute errors in bond lengths and bond angles with respect to the equilibrium geometrical parameters are less than 1 pm and 0.1Њ, respectively. Calculations of vibrational frequencies were carried out using the above mentioned program package and the B3LYP/6-31G(d) derived force fields. Values of the solvent dielectric constants ranging from e 1 (vacuum) to e 80.1 (water) were used, including e 2 (hexadecane), e 10 (tert-butyl alcohol) and e 35.9 (acetonitrile). Table 1 presents the values of the most relevant structural parameters for the more stable conformers of 2ME (tgg H , ggg H , ttg, ttt), and defined values of the solvent dielectric constant. Conformational energy differences (DE/kJ mol Ϫ1 ) for these 2ME conformers are plotted in Fig.1 as functions of the solvent dielectric constant. As it can be seen, all the considered 2ME conformers are stabilized when the solvent dielectric constant increases, since they all have dipole moments. In the considered range of e (from 1 for vacuum, to 80.1 for water), tgg H is stabilized ca. 22 kJ mol
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Conformational energy differences
Ϫ1
, ggg H by 25 kJ mol
, ttg by 27 kJ mol
, and ttt by 24 kJ mol
. tgg H , the most stable conformer in the vacuum, is still the most stable conformer in water, and the intramolecularly hydrogen-bonded conformers, tgg H and ggg H , decrease in their stability relatively to the non-hydrogen-bonded conformers, ttg and ttt. These conformational energy differences vary mainly for dielectric constant values up to e 10, remaining almost constant for higher values. Boltzmann populations decrease 9% for tgg H (from 95% to 86%), and increase 6% for ggg H (from 4% to 10%) and 3% for the other two conformers.
ttt, and defined values of the solvent dielectric constant ranging from 1 to 80.1 (water).
As it can be seen from this 
Conclusions
The above mentioned results highlight changes induced by variation of the solvent dielectric constant in two kinds of molecular properties for the 2ME conformers, namely, geometry and dipole moments. In addition, the effect of the solvent as a polarizable continuum is not found to be strong enough to change the relative stability of the two more stable conformers which have intramolecular hydrogen bond contacts, namely, tgg H and ggg H . From the vibrational point of view, no significant changes were generally observed. Moreover, as the previously recorded FTIR and Raman spectra of liquid 2ME has shown features ascribed to different degrees of aggregation through intermolecular hydrogen bonding [1] , it can be concluded that only specific solute-solvent interactions are likely to be vibrationally significant.
In addition, the herein obtained results seem to suggest that the intramolecular H-bond type of interactions, which occur for tgg H and ggg H , tend to attenuate the solvent influence. In fact, these conformers decrease in stability relatively to the other two conformers, ttg and ttt, although they remain the most stable conformers, with populations of 86% and 10%, respectively for values of e above 10.
In turn, the conformers which do not exhibit intramolecular H-bond interactions, ttg and ttt, exhibit a stronger solvent influence as revealed mainly by structural and electrostatic changes affecting both the ether O atom and the hydroxyl group.
